Induction of nitric oxide and respiratory burst response in activated goldfish macrophages requires potassium channel activity.
Potassium channel activity is important for modulating mammalian macrophage antimicrobial functions. The involvement of potassium channels in mediation of immune cell function in lower vertebrates, such as teleost, has not been explored. Since relatively little is known about the types of potassium channels present in fish macrophages, pharmacological blockers with broad ranges of activity were tested: 4-aminopyridine (4-AP), quinine, and tetraethylammonium chloride (TEA). The potassium channel blockers inhibited reactive nitrogen intermediates (RNI) and reactive oxygen intermediates (ROI) production by goldfish macrophages activated with bacterial lipopolysaccharide (LPS) and/or macrophage activating factor (MAF)-containing supernatants. Quinine was the most potent inhibitor with an IC(50) of 50 microM, while the other blockers, 4-AP and TEA, had IC(50) of 1.2 and 0.6mM, respectively. A reversible depolarization of the goldfish macrophage plasma membrane potential (Vm) was observed following treatments with potassium channel blockers, and was related to transcriptional changes in the inducible nitric oxide synthase gene (iNOS). Down-regulation of antimicrobial activities and depolarization of the goldfish macrophage plasma membrane were not a consequence of reduced cell number or viability, suggesting that potassium channels are required for generation of appropriate goldfish macrophage antimicrobial functions.